Improvement of sensitivity and selectivity of high-performance liquid chromatography for anti-retroviral drugs (non-reverse transcriptase inhibitors) by diamond-electrode electrochemical and fluorescence detection.
The new non-reversed transcriptase inhibitor (NRTI) drugs for treatment of acquired immunodeficiency syndrome (AIDS) are reported. An improvement in the sensitivity and selectivity of high-performance liquid chromatography was obtained by diamond electrode-electrochemical detector and fluorescence detector owing to different structural information. The four anti-retroviral NRTI drugs (abacavir, didanosine, lamivudine and zidovudine) were separated on a CapcellPak C18 UG120 column (250 mm x 4.6 mm I.D., 5 microm) with an acetonitrile-25 mM potassium dihydrogenphosphate buffer (pH 8.0; 1:9, v/v) as the mobile phase. We applied dual detection (electrochemical detection and florescence detection) for improving the peak identification and also for improved selectivity, which assisted monitoring by trace-volume samples (e.g., plasma). The electrochemical detector, equipped with a diamond electrode, was set at 2000 mV (applied voltage) and the fluorescence detector was set at excitation wavelength 275 nm and emission wavelength 315 nm. The detection limits of the four NRTIs in spiked plasma were 1-100 ng/ml by electrochemical detection and 5-10 pg/ml by fluorescence detection. The calibration graphs were linear up to 20 microg/ml by electrochemical detection and 10 microg/ml by fluorescence detection. This is the first report of LC analysis of NRTIs by electrochemical detection, also combined with fluorescence detection. The detection limits of didanosine, lamivudine and zidovudine were improved 20-fold by electrochemical detection and 500-fold by fluorescence detection compared to previous reports on UV detection. The selectivity was also improved by dual detection. The proposed method was applied to the preliminary monitoring of NRTIs in plasma.